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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a piezoelectric transformer at 
high 

efficiency at a high step-up ratio by a method wherein ceramic is 
interposed by 

metal blocks and a resonator cla.mped by a bolt is connected to a 
resonator 

having only a different section so that both resonators are resonated 
at a 

specific value. 

SOLUTION: In piezoelectric ceramic A13, in order to face positive 
electrodes 

to each other to form a pair of electric terminals A12 having a 
heteropolar 

electrode, one is interposed between the positive electrodes as a 
terminal of 

the positive electrode and the other is interposed between a metal 
cylinder All 

and a negative electrode face as a terminal of the negative 
electrode. The 
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piezoelectric ceramic A13 are interposed between the metal cylinder 
All and a 

metal cylinder B14 and clamped by a bolt A15 to structure a resonator 
Alia. In 

piezoelectric ceramics B18 having a different outer diameter from the 
piezoelectric ceramics A13, in order to face positive electrodes to 
each other 

to form a pair of electric terminals B17 having a heteropolar 
electrode, one is 

interposed between the positive electrodes as a terminal of the 
positive 

electrode and the other is interposed between a metal cylinder C16 
and a metal 

cylinder D19 as a terminal of the negative electrode. The 
piezoelectric 

ceramics B18 are clamped by a bolt BIO to structure a resonator Bllb, 
which is 

connected to the resonator Alia. The resonator Alia is connected to 
the 

resonator Bllb via an axial core and each of them is set so as to 
resonate at 
λ /2 . 



COPYRIGHT: (C) 1997, JFO 



4/15/05, EAST Version: 2.0.1.4 




(mB^mmif (j p) (12) iSr |^ # 1^ ^2: $g (a) (iDi^ffmH^iMS^ 

#11^9-205029 

(43)^SB ¥^9^(1997)8 ^ 5 B 



(51) Intel.' is^ifE^ ifp^^m^n F I ^^^mi 

H 0 1 F 38/42 H 0 1 F 19/01 B 

HOIL 41/107 HOIL 41/08 A 



mwm m^m(D^2 fd 5 h) 



(21) mm^n 


1*S¥8- 31388 




000134257 










(22)|iiHB 


¥eJ4 8ip(1996) 1/}24B 










(72)^ij^# 





















(54) mmo^f^m j}^;i'hiSif*i!ff.mh^>;^ 

(57) [g^^j] 

mm] +: 7 5 -y :^ ^ Q m ^'JTf V ^ A 1 m^<r>±m 7" D 

Hm-fe 7 5 -y ^' A 1 3 ^-MOifeSRa A 11. B 1 4 
T-t>l?/^. ;c7)tt:/j|tn2:,i;./UhAl STtsw'iL.. SffiftA 
1 1 a ^mfiSL. E'l-t 7 5 -y B 1 S 'J^SHftC 1 

6 . D 1 9ti3^^^^. -rwifte-isii-sKVuh B 1 ovm^ 

L . mM^mi^A b 15] blSJtTiffrB^^-^r 1.8iJ^)ft» 
ai 1 b&«L, fiieftJif^B 1 1 b5fjgE»*A 
1 1 alcffiL, 1tifiifttSW:A 1 1 atc'lHIsrEPioL., ft 
ffi(*B 1 1 hlzX ^')±^tcm.E'i:ni->. 



1lo 



15 



t6) 



8? 



e-2 



CC J 




(2) 



#1^1^9-2 05029 



1 

[ mmn 2 1 iisi5j±i')- ji^o^asg-i- 1 mm ± & 

^JSnaTt^^. iM:*; l*J^ h J; TjfiijS Lf^z^m 
itrzEm-t 7 S V ^ i r . HyiS-lv^:^«-ifeJlSRai , fSr 

IS L/-ftm- b 'i:fM L , a t ftti* b // A 

[0001] 

'i=(cSmE'd';)JP;i 6 fzi^lziimt i> 7 ^7 v 7 V i7 y 

[0002] 

7 5 v 7 <?)4i:|g 2: ffl V Eim h -5 ^ ir ft'.lfl L T n S , 
[0003] 

[00 04] 

L, , N V — ft r [a -3 7t dOU h h 7 >' X 
[0005] 2js:JiQfl!cJ;il(.i\ Pffi[5]±«-^ts')ifel,ig} 



iW''^^:&ft1i«sB&IS^)cL, mll^WA 

[ 0 0 0 6 ] X. *leBa{cJ;ii{i\ mm±(r)-n<n± 

*t<7)^H4sT-.> . HiiffiE'l-t y^y^t Mmtrntszh n 
10 ffi|H]±S:(ti]V^-g-^9-ti-/::E'€-fe y^y^bi. mie^Svi:^ 

ar^-r -:•> t r ^^fSi -ri) h mM^m v y vxif 

[0007] 

mmzm-.i\- mm * is v ^T is^afl-r h , 

[ 0 0 0 8 ] 11 1 (i, h 5 y 

h.mi (a) ir^wn<^i<}wmmsM.hy>x 
(O'ifMmxhh, mi (b) a, mii'^^^^-trnx-h 

[000 9] 3t;||Bj1»S? 1 G:>-mmo:,if.}V v i^^msM. 

V y II 1 ( a ) (c^-r J: 3 (c, pTOC^fig 

'J i)l L , 7)-ffi L ?t ISK P Z T ^ ^ -jit iOE€-b 7 
5y;7Al3, B 1 S i: , msajEm-fe ^ 5 'y 7 A t [51 1 
fiiO^feSnSA 1 1 SL'^'^SRft B 1 4 h . $ 

30 y 9 Bern t'&(om\ Rft c 1 6 at>'^gnftD 1 9 

t . mmSs-TA 1 2 . mMiSTB lit. ^OUb A 1 
5. ;K;UhB 1 Ot. -^-y h (ll^-t!:^) OgBp^p-elSfig 

3 , B .1 S i is. {J&TI^IilHl tT'S) 0 , ^SRttA 1 
1, B14. CI 6, D 1 9t{i. l5j-fi§Tt)'5>. 
[0010] HlJieE'ffi-t 7 5 y ^' A 1 3(i:. IE«Elrffi]V'> 
^^b-ttT. ->p]<Dm.rv^^A 1 2*JM&ct^l.J: ate. 

fiio^-i LT.-^sRaA 1 1 tnmmtc^m^zm^ 

40 TfL-''o»'RtiEifeSRaA 1 1 h^SRSB 1 4 i: 

lzX--^xm?)-&tiXX. ;K;H-A l 5rj'l-:^*^'^Ji|^S 
ilT ^\mA 1 1 a Sr ^ ^ , 

[001 n ^^T'. HtiHEft»A 1 1 a{i:. A/2ft 
jSr-g.. Ill (b) t5K-^-J;-5(c. JifitclaS::'3^^^tT 

( k s/rn jri2 ) . fffi$fti(C,iOl- b jf ^^)El: H 7 yxcO:g 



(3) 



#g8¥9-2 0 5 029 



[00 13]' 

(^1) 





Qm 


A 1« 


2 0,0 0 0 


T i 


5,000 


SUS, SNC 


1,000 


P ZT 


1,500 



[0014] Mfej±€-fe7 S 7 -7 A 1 3 b'Am!^M'j:^^ 

^anac 1 6 c &«w±d 1 9 1 izx -^xm^^ii^ti 

X . ^Vl' h B 1 0 xn^^ix. it;lg(4:B 1 1 b §.-tM 

b, mteftjS^A 1 1 a.{zW€i^fiXV'.h. 

[ 0 0 1 5 ] X, ^t^HfrA 1 1 a t IsISIt . ifegRec 

E't-fe 7 5 ■■/ :7 B 1 S^7)4■'C,^fiS(d.. flEftS(*B 1 1 
[0016] luiE^t-ffif^A 1 1 a t mfFiKIIRfii'; B i i b 



[ 0 0 1 7 ] 02 ( a ) ^2«0|ii:tei5iJv'?X7.r -yrTl^ 

iOEm-fe ^ 5 "/ a 3 , b 7 . MliilEl: I- 7 a 

3 , b 7 1 IS] tg'^X fiS*»^ai®naa 1 . 
^fflRfeb 4 1 , f»JiFia.>trM*m^l.ifeSP]a 
c 6 >: . 'l^i!js-r a 2 . b 9 >; . ?K;P h a 

5 , 7^/1. h b 8 i , ^ •/ 1^ ( H^F-t f) *?JSip°a'C«e 
^1 « . cOHf, # — )it<7)E€-fe 7 5 -y ^' a 3 . b 7 >: 
{i, i5{3;'II^?{i|5]-T'J).S, LA^L, i^KWaa 1 , b 

4 , c 6 c li. ^ S ffiWjih , 

[ 0 0 1 S ] — *f i7)fjiaElt-fe V $ y ^' a 3 {i\ ^ .1 

flT. ft»al 1 A^^tJjKLTV^S, <I^T\ i&SR 
ft b 4 <50JS$ t-i. ^SffiRtt a 1 T)^^ cn%YA{^Xh h . 

^•'i'BrffisoMt'S flulEASRab 4 h^SRttc 6 
miC^j^^ilT, r1t«b 1 1 B&mJi!cLTV^|,. #A' 



40 



A/2it})IL. ^<n-^m.km^thW^hts:'^X\^h. 
[0019] (L<ni^^)VY^>ib'SAYvVX<r>mi^^a 
( k g/miT,3 ) (CfcV^Tii. 02 ( b ) ^Z5r<tX. ^ 

!C. 0!.<c7z2T'$)g>, X, (cm/ 

S) -Cfi., 02 (C) i;Z^tX0iZ^ VI 1, V22(Cjt'^ 

[ 0 0 2 0 ] El 1 Mi^s^aiEm h y yx<7)m 

Bus2ftfi4+A 1 1 ^^MzUmt LX. m.B(r)l 

y cr>^m.m\mTmm Li^Ps^oE'i-fc: 7 s -y a 1 3 

(7 i = p i C 1 V 0 

p. : A I Wc05gJfE, CI : SK, vc : SSPaaKfc 

itfiM^B l l bffli|o»i, Rft^jiijaSv 

0 & g(t . MteE'Hr 7 S 7 ^ B 1 8 tcffl:;*;:/^::^ az = p 

1 ci vo o 

20 [002 1 ] mEitiif+A 1 1 a.cnmil'^tmWiSM, 
-t: y = y ^' A 1 3 W^E^j F 1 (4, BufEE€-b ^ 5 -x ^' 
A«iiiffiSii:-t?i!3\ Fi = c?i Sih=5rl.. M::. * 
lif-tcB 1 1 b cr)m:\ntmmti:^£m.^ ^ S -y B l 8«0 
^E^) F 2 {4 , ms^EMM 5'5 y^Bc7)[aaS2t ■t^^ 
fS-. F2 = o'2S2i;^:'2). 

[0022] fBL. ax = azttmf. Si^Sit^j: 
0- >r?.;^-E:^OJ:b'ctt-^-E§fL-g.^tt>Sr.5.. X. * 

Ei'iloc 

3C' [0023] -r c: t\ :^EitG2:-^i')i> t . S i <m^ 

[0024] 

] 



0 = Q 



<Ti s, 



S 



[0025] d 2 c7)rK;H-»*^Eltt h y VXn^ii^ 
[0026] 

m.2] 

s, 

G = Q M 



[ 0 0 2 7 ] 111 c7)rK;i' MSs^SE'l h y yx\,zii\-^ 
X.. m^SMVyyxA 1 ScnmM^'f-P^ l 2. luiEE 
l-t y^'v9 B 1 8 ^Ott^iS^ B 1 7 ^ , E 3 \.Z^-fi. 

50 Ail, !;li:^ii|!-3j)^'lE*n^(t^:B#, ai:^mE^«aiT- 



(4) 1$ll^9-2 05029 

5 6 

^ ^ J; 0 l,zEUzmA,fc. * f^; B 1 1 b a: , S2 ^ Kcmmt Lti . 

[ 0 0 2 S J ^ LT , ZZX\ SlKttcA 1 1 aSU-^tJi* [0029] 

(^2) 









^l^li (mm) 


1 5 


1 0 


£Ett-fe ^ 5 -y ^ coffiS (mm') 


1 2 6 


5 9 


JEE^-ii y^yi^ COjS ^ (mm) 


1 0 


1 0 


a?m$fi (PF) 


6 5 0 


2 4 0 






1 


^^^gP?S& ( k H z ) 


6 0.5 


6 0.5 



[0030] zcDj: f;4-'to^MiiTftSEmh 7^741*5 imiomm) 



v^rti, mm*A\mz i o vp p ^/j-) it^^^f.. ^im 


20 


1 






B (C 2 0 0 V p p c7),H^3!t.E*^'-f# ^dXtz . ll L , ffifctR 




2 ■ 






= 0f3B$t-;5-S>. 




J5 


E qi-fe 7 $ 'y :7 a 


[00 3 1] -mii'X^z-t^ ^ -v ■ymLcr)KM. ^ 7 >'x 




4 










5 


7K;l.' h a 








6 










7 




[00 32] 




S 










9 










1 C) 








30 


1 j. 










1 ]. A 






[llBni7)fi3iiit'f}iqfi: 




1 1 B 






[HI ] t-?tm(r>mi(?miimvhi^<j\^HmmF:M 




1 1 a 










i ]. b 










1 2 






(a) (iiraH. HI (b) {ijiD^j-jj-ffirintH. mi 




1 3 




A 


( c ) imw}mmr^5z:^^tm. 




1 4 


^«W±B 








1 5 


-itVl^ h A 








i 6 








40 


1 7 






$•^-9-0. 112 (a) tdlMH. 112 ( b) (.i£-t)^^?ii 




1 S 




■yi?B 


112 (c) l5ffiSM'.fecJj-?fiii^K-ril. 




1 9 






[03 ] ^fgaji^Jl? 1 <r)-m)mo-)WMV yyy-oTA.'iilcri 




2 2 







(5) 



^?l?B^9-2 050 2 9 



[HI ] 



+ + - 



/4 iC- ^7 I'^'r^ 



/2 /j ^/2^^J 
(6) 



IS 



6^/ 



0^2 



/"J 



flEia K -r- I' >^ ©Jti^-K 



///] 



s 



[02] 



f 4 



r 



8 



7Q 7 



c6 J 




ff at I- -7 y ;t OtiR 

C c ; 




13] 



1ia 



T 



( 



T 



22 
.1 



R 



